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Manure Digesters – The 
New Rural Energy Engine

Chris Voell, Program Manager
EPA AgSTAR Program
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My Background
• Worked in non-profit, private and public sectors
• 20+ years in solid waste management
• 10 years in methane capture and use

– 8 years in landfill gas energy
– 2 years in manure digesters

• 3 children
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What are Anaerobic Digesters?
• Biological treatment systems for liquid and slurry manure, 

which collect and combust off-gases.
• Digesters separate manure treatment from storage functions.
• Anaerobic digestion is a biological process in the absence of 

oxygen.
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What can digesters do?
• Offer air quality benefits

• Reduce greenhouse gases (methane)
• Control odors from storage and field application
• Controls other emissions (H2S, VOCs)

• Offer water quality benefits
• Stabilize manure organics (reduce biological and chemical 

oxygen demand)
• Significantly reduce pathogens

• Financial Benefits
• Only waste management system with potential for return on 

investment
• Energy revenues
• Carbon $
• Nutrient value
• Fiber (primarily dairy manure)
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Digesters in United States
• Currently ~120 anaerobic digesters for manure

– 95 – dairy cattle
– 2 – beef cattle
– 15 – pigs
– 8 – poultry (chicken, ducks)

• Sizes
– Small – 200 dairy cattle
– Medium – 3000 pigs/2,000 dairy
– Large – 10,000 dairy cattle

• Climate
– Both cold and warm climates
– Both wet and dry areas
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Number of Digesters Becoming Operational 
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2008 Farm Bill and USDA

• Farm Bill 2008 a major project driver
– Rural Energy for America Program (REAP) offers new 

opportunities for technical assistance, training and 
feasibility studies

• In 2008 awarded ~$34 M in grants awarded for 769 projects 
and ~$15 M in loan guarantees

– State agencies and NGOs can now access funding

• NRCS awarding more dollars to ADs through 
Conservation Innovation Grants (CIG)

• ARS looking at ADs as research priority
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Vision for AD Industry

• Create a multi-billion dollar industry based on 
methane capture and use at livestock operations
– Enable innovative business models that create equity for 

farmers and rural communities and advance their energy 
independence

– Secure markets for energy, nutrients, value-added products, 
and carbon

– Establish an environment that favors project establishment
– Facilitate next generation technologies that advance 

superior environmental performance
• ** Reap the environmental and energy benefits



10

Economy-wide Impacts

• Potential billions into the economy for installing digester and 
energy generation systems alone

• Added revenue/value for:
– Energy sales and on farm savings
– Carbon credits

• estimated 27 million tons CO2 equivalent (1.3 million tons methane) 
annually could be reduced

– Tipping fees
– Animal-processed fibers (bedding, etc.)
– Nutrient sales

• Indirect impacts
– As local wealth grows, so grows the economy (hamburgers, clothes, 

movies, etc.)
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Major Project Drivers – 2008
• More project developers joining the industry:

– New business models may require less up-front cost and risk to 
farmers

– Energy generation more critical
– Carbon and renewable energy credits growing
– Most new entrants are business and energy savvy

• Increase in 3rd party investment
• Emergence of European designs in U.S. market (especially dairy)
• Market developing for dairy manure fibers (up to 60% of project revenue)

– Bedding
– Potting soil (peat moss replacement)
– Fiber boards 

• Continuing - AD systems help reduce odors, comply with environmental 
regulations, nutrient management plans, and increase farm 
productivity/economics.



12

Mainstream Media
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Project Types
• Single-Farm Digester:

– Biogas from single producer
– Ownership and/or operation could be producer

or third party
• Multi-Farm Digesters (Regional or Centralized):

– Biogas of multiple producers
• Moving manure very expensive; moving biogas by pipeline may be better 

option

– Could reside at a farm or other location
– Preferably near large energy user or utility interconnection point

• Both could include other organic waste feed stocks
– Cheese whey, ice cream, brewery, winery, greases/oils.
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Heated Plug Flow Digesters
(usually for dairy manure)



15

Heated Mixed Digesters
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Multi-Farm Digesters
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Biogas Uses

• Direct Use – offset use of natural gas
– Boilers – hot water
– Heaters – infrared heaters for space heating
– Greenhouse
– Industry (lumber, food processing, food 

storage, brick, steel, cement)
• Pipeline Upgrade
• Combined Heat and Power
• Electricity
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Gas Use: Flares
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Gas Use: Electrical Generation
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Gas Use: Heat
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Value Added Products
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Dairy Manure Fibers
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Innovation
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Participants/Program

• Local, state, tribal and federal levels; private 
companies; universities; utilities and energy providers; 
non-profits; dairymen

• Project developer panel
– Modified plug flow, complete mix tank, covered 

lagoon, carbon credits, animal processed fibers (manure 
solids), co-digestion, gas upgrade

• Money/Economics
• Nutrients

• Tour 
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Questions

• Who’s considered a digester project?
– Why haven’t you done it yet?
– What do you think your main goals are for a project 

are?
• Who has permitted a digester

– Major issue at hand?
• Who has done research on digesters?

– Main hurdle to widespread adoption?
• Who’s seen a digester project in person?
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USEPA AgSTAR Program

• Began in 1993
• Provides technical assistance to livestock 

producers in dairy, swine and poultry 
industries.

• Advance the concept of manure 
anaerobic digesters for greenhouse gas 
control and environmental improvement.
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AgSTAR Resources
• General Outreach

– Annual AgSTAR Conference, AgSTAR Digest newsletter, Farm Extension 
Events, Workshops

• Project Development
– Managing Manure with Biogas Recovery Systems
– Industry Directory
– Funding Guide for Federal and State Resources
– Market Opportunities for Biogas Recovery Systems

• Technical Analysis
– A Protocol for Quantifying and Reporting the Performance of Anaerobic 

Digestion Systems for Livestock Manures
– Mass Balance Waste Management Evaluations
– Dairy and Pig Manure Case Studies

• Project Evaluation Tools
– AgSTAR Handbook - A Manual for Developing Biogas Systems at 

Commercial Farms in the United States
– FarmWare - develops project specific feasibility assessments

• Website - www.epa.gov/agstar
• Contact

– Chris Voell, voell.christopher@epa.gov, 202-343-9406

http://www.epa.gov/agstar
mailto:voell.christopher@epa.gov
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Methane to Markets Partnership
• Began in 2004
• Encourages development of cost-effective methane recovery and use 

opportunities in
– coal mines
– landfills
– oil and gas systems and 
– livestock manure & food processing wastes

• Private companies, multilateral development banks and other relevant 
organizations participate by joining the
– Project Network – over 650 organizations now participating

• Over 25 Partner Governments
Korea
Mexico
Mongolia
Nigeria
Pakistan
Philippines
Poland
Russia
Thailand
**Ukraine
United Kingdom
United States
Vietnam

Argentina
Australia
Brazil 
Canada
Colombia
China 
European        
Comm.
Ecuador 
Germany 
India
Italy 
Japan
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Element 5: Regulatory Program
Air: OAQPS and OECA
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AgSTAR National Conference 2009

February 24-25, 2009
Hilton Baltimore

Convention Center
Baltimore, Maryland

• Technical Sessions
• Networking
• Social Events
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Remember…...

• Solar energy when the sun shines,
• Wind energy when the wind blows,

But manure doesn’t stop.

Biogas energy all the time!
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For more information…

www.epa.gov/agstar
www.methanetomarkets.org

Chris Voell
202-343-9406

voell.christopher@epa.gov
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